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(54) INTER-VEHICLE COMMUNICATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable all vehicles to previously 
recognize the generation of traffic states/abnormal events of a road on 
which infrastructure facilities of a high cost are not installed. 
SOLUTION: In an inter-vehicle communication system 1 capable of 
communicating information among plural vehicles 2 traveling on a road 
on which infrastructure equipment having sensors and a computer for 
control and communication processing is not installed, each vehicle 2 is 
provided with a drive aiding camera 10 (1 1, 12), mounted on the vehicle 
2 itself as drive aid, for photographing images around the vehicle 2 itself 
and a controller 15 and a communication part 19 for executing 
processing for detecting traveling related information including at least 
one of traffic conditions around the vehicle 2 itself and an abnormal 
event on the basis of the photographed peripheral images and 
processing for wirelessly transmitting the detected traveling related 
information to other vehicles. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the car-to-car communication system which can communicate information among two or more 
cars which run a path on the street. Said each car An image photography means to be carried in a self-car as an 
object for operation exchange, and to photo the image around the self-car concerned, A detection means to 
detect transit related information including either [ at least ] the traffic situation of the perimeter of a self-car, 
or the abnormality events based on the photoed perimeter image, The car-to-car communication system 
characterized by having a wireless transmitting means to transmit on radio the transit related information 
detected by this detection means to the other car. 

[Claim 2] Said each car is a car-to-car communication system according to claim 1 characterized by having a 
receiving means to receive the transit related information transmitted from the other car to a self-car, and a 
display means to display the received transit related information. 

[Claim 3] Said wireless transmitting means is a car-to-car communication system according to claim 2 
characterized by having a means to transmit said transit related information directly to the car of one [ at least ] 
of these when either [ at least ] a consecutiveness car or the opposite cars exist within limits [ a self-car ] 
which can be radiocommunicated. 

[Claim 4] Said wireless transmitting means is a car-to-car communication system according to claim 2 
characterized by having a means to transmit said transit related information to all the cars that exist within 
limits [ a self-car ] which can be radiocommunicated directly. 

[Claim 5] It is the car-to-car communication system according to claim 2 which the receiving means of two or 
more of said cars receives the transit related information concerned when said transit related information has 
been transmitted from the precedence car by the side of the travelling direction front of a self-car when said 
two or more cars separate the necessary distance between two cars and have been located in a line in said path 
on the street, and is characterized by to have a means transmit directly to the car which follows the transit ; 
related information which received at a self-car. 

[Claim 6] Said wireless transmitting means is a car-to-car communication system according to claim 2 
characterized by having a means to transmit said transit related information to the opposite car on the opposite 
lane which passes to a self-car. 

[Claim 7] Said object for transit related information record which said wireless transmitting means vacated 
predetermined spacing near said road, and was installed possible [ a communication link ] mutually, and two or 
more record communication devices for a communication link, A decision means to judge whether the other car 
exists within limits [ said self-car ] which can be radiocommunicated, It has a transmitting means to transmit 
said transit related information to the record communication device located within limits [ said self-car ] which 
can be radiocommunicated as a result of decision of this decision means in case the other car does not exist. A 
record means to record the transit related information to which said record communication device has been 
transmitted, The 1st transmitting means which transmits the recorded transit related information to other 
adjoining record communication devices, A receiving means to receive the transit related information transmitted 
from the other record communication device, As opposed to the other car which is running near the self-record 
communication device in order to go to said transit related information detection point following said transit 
related information detection car having had the 2nd transmitting means which transmits the transit related 
information received by said receiving means — the car-to-car communication system according to claim 2 
characterized by things. 

[Claim 8] Said two or more communication devices for a transit related information communication link which 
said wireless transmitting means vacated predetermined spacing near said road, and were installed, The 
information management equipment for said transit related information management connected with this 
communication device possible [ an information communication link ], A decision means to judge whether the 
other car exists within limits [ said self-car ] which can be radiocommunicated, It has a means to transmit said 
transit related information to the communication device located within limits [ said self-car J which can be 
radiocommunicated as a result of decision of this decision means in case the other car does not exist. Said 



communication device It has the 1st transmitting means which transmits the transit related information 
transmitted by said transmitting means to said information management equipment. Said information 
management equipment It has a means to transmit the transmitted transit related information to other 
communication devices around the communication device of a transmitting agency, A communication device 
besides the above As opposed to the other car which is running near [ concerned ] the other communication 
devices in order to go to said transit related information detection point following said transit related information 
detection car having had the 2nd transmitting means which transmits the transit related information transmitted 
from said information management equipment — the car-to-car communication system according to claim 2 
characterized by things. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with the car-to-car communication system which can communicate directly 
and indirectly the information relevant to transit of each car concerned in between the cars (car-to-car) which 
run a path on the street. 
[0002] 

[Description of the Prior Art] The need of road traffic increasing rapidly according to social development, and 
raising the safety of road traffic is the big technical problem which must be solved towards the future from the 
present. 

[0003] Based on such a background, the shift to ITS (Intelligent Transport System; intelligent transport system) 
is wholeheartedly advanced in recent years. 

[0004] In order to realize such ITS, the information (transit related information) relevant to transit of the car 
.which includes the event which causes abnormalities in collection and car transit of delay etc. of a traffic 
situation is detected at an early stage, and it is very important to feed back detection information to the driver 
of each car. 

[0005] It is required in the sensor containing image-processing sensors, such as the light camera (for example, a 
CCD camera) which vacated predetermined spacing for the road side of a road including a crossing etc., and 
were installed in it as a facility of the infrastructure system which performs the above-mentioned traffic 
situation collection and abnormality event detection, and the control and the computer for communications 
processing which perform the processing which is prepared one set at a time according to each sensor, and 
transmits the control and the detection data about detection processing of the sensor to a traffic-control pin 
centerjarge. 

[0006] What used the display beforehand carried in the car as some car-navigation systems as a facility of the 
mounted system which, on the other hand, carries out the monitor of the information fed back from the traffic 
control pin centerjarge is common. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, in order to perform traffic situation collection 
and abnormality event detection Since one the control and the computer for communications processing per 
each sensor are required, In the infrastructure system facility (a sensor, and control and the computer for 
communications processing) with which it is required that the large detection range should be taken especially 
The amount of information to process increases, and since there is an inclination for the capacity required of 
control and the computer for communications processing in proportion to the increment in amount of information 
to also become high, the cost of the infrastructure system facility which contains one sensor as a result also 
becomes high. 

[0008] That is, it is not realistic on the relation between the cost of each infrastructure system facility [ itself ] 
mentioned above, and installation cost, and although it is the ideal of ITS to install the facility (a detector, and 
control and the computer for communications processing) of an infrastructure system mentioned above on all 
roads, even if it installs the above-mentioned infrastructure system facility, a dead time becomes long, and since 
it is inefficient-like, it installs in a road and a crossing with much traffic at a road and a crossing with still less 
traffic. 

[0009] Therefore, there was little traffic and it was difficult to perform traffic situation collection and abnormality 
event detection at the road and the crossing in which the infrastructure system facility containing the above- 
mentioned sensor, and control and the computer for communications processing is not installed. 
[0010] Consequently, even if risk situations, such as the occurrence of accident, traffic congestion, and falling 
stone, a landslide, had occurred at the road and the crossing in which the above-mentioned infrastructure 
system facility is not installed, the car, the consecutiveness car, and the opposite car passing through that 
location have not recognized the above-mentioned accident, traffic congestion, risk situation generating, etc. in 
advance, but checked the improvement in safety of road traffic, and were worsening the operational efficiency of 



road traffic. 

[001 1] It sets it as the purpose that this invention offers the car-to-car communication system with which all 
the cars passing through the above-mentioned road and crossing can recognize in advance generating of the 
traffic situation produced on the road and the crossing in which the infrastructure system facility of high cost 
which was made in view of the situation mentioned above, and contains a sensor, and control and the computer 
for communications processing is not installed, and an abnormality event. 
[0012] 

[Means for Solving the Problem] The researches and developments which support operation of a driver and raise 
the safety of road traffic are furthered by carrying the cameras for operation exchange the object for 
obstruction detection path on the street, the object for lane detection, for collision prevention, etc. {a CCD 
camera (TV camera) etc.} in each car as a facility of a mounted system in recent years. 

[0013] Then, this invention person etc. devised the invention in this application paying attention to the above- 
mentioned camera for operation exchange being carried in each car. 

[0014] According to invention for attaining the purpose mentioned above, it is the car-to-car communication 
system which can communicate information among two or more cars which run a path on the street. Namely, 
said each car An image photography means to be carried in a self-car as an object for operation exchange, and 
to photo the image around the self-car concerned, Based on the photoed perimeter image, it has a detection 
means to detect transit related information including either [ at least ] the traffic situation of the perimeter of a 
self-car, or the abnormality events, and a wireless transmitting means to transmit on radio the transit related 
information detected by this detection means to the other car. 

[0015] Said each car is equipped with a receiving means to receive the transit related information transmitted 
from the other car to a self-car, and a display means to display the received transit related information, in this 
invention. 

[0016] In this invention, said wireless transmitting means has a means to transmit said transit related information 
directly to the car of one [ at least ] of these, in case either [ at least ] a consecutiveness car or the opposite 
cars exist within limits [ a self-car ] which can be radiocommunicated. 

[0017] In this invention, said wireless transmitting means has a means to transmit said transit related information 

to all the cars that exist within limits [ a self-car ] which can be radiocommunicated directly. 

[0018] In this invention, when said two or more cars separate the necessary distance between two cars and are 

located in a line in said path on the street, the receiving means of two or more of said cars is equipped with a 

means to transmit directly to the car which receives the transit related information concerned and follows the 

transit related information which received at a self-car, when said transit related information has been 

transmitted from the precedence car by the side of the travelling direction front of a self-car. 

[0019] In this invention, said wireless transmitting means has a means to transmit said transit related information 

to the opposite car on the opposite lane which passes to a self-car. 

[0020] Said object for transit related information record which said wireless transmitting means vacated 
predetermined spacing near said road, and was mutually installed possible [ a communication link ] in this 
invention, and two or more record communication devices for a communication link, A decision means to judge 
whether the other car exists within limits [ said self-car ] which can be radiocommunicated, It has a transmitting 
means to transmit said transit related information to the record communication device located within limits [ said 
self-car ] which can be radiocommunicated as a result of decision of this decision means in case the other car 
does not exist. A record means to record the transit related information to which said record communication 
device has been transmitted, The 1st transmitting means which transmits the recorded transit related 
information to other adjoining record communication devices, A receiving means to receive the transit related 
information transmitted from the other record communication device, In order to go to said transit related 
information detection point following said transit related information detection car, it has the 2nd transmitting 
means which transmits the transit related information received by said receiving means to the other car which is 
running near the self-record communication device. 

[0021] Said two or more communication devices for a transit related information communication link which said 
wireless transmitting means vacated predetermined spacing near said road, and were installed in this invention, 
The information management equipment for said transit related information management connected with this 
communication device possible [ an information communication link ], A decision means to judge whether the 
other car exists within limits [ said self-car ] which can be radiocommunicated, It has a means to transmit said 
transit related information to the communication device located within limits [ said self-car ] which can be 
radiocommunicated as a result of decision of this decision means in case the other car does not exist. Said 
communication device It has the 1st transmitting means which transmits the transit related information 
transmitted by said transmitting means to said information management equipment. Said information 
management equipment It has a means to transmit the transmitted transit related information to other 
communication devices around the communication device of a transmitting agency. A communication device 



be'sides the above In order to go to said transit related information detection point following said transit related 
information detection car, it has the 2nd transmitting means which transmits the transit related information 
transmitted from said information management equipment to the other car which is running near [ concerned ] 
the other communication devices. 
[0022] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to an 
accompanying drawing. 

[0023] Drawing 1 is the block diagram showing the outline configuration of the car-to-car communication system 

1 concerning this operation form. 

[0024] According to drawing 1 , the car-to-car communication system 1 is equipped with the communication link 
record unit 4 which has the function and information communication function which record the information 
transmitted from the car 2 on the occasion of the car-to-car communication unit 3 for being carried in each car 

2 and performing directly and indirectly the communication link between cars (car-to-car), and the indirect 
communication link between cars. 

[0025] In this operation gestalt, the communication link record unit 4 has little traffic, vacates predetermined 
spacing for the toad side of the road in which the infrastructure system facility containing a sensor, and control 
and the computer for communications processing is not installed, and a crossing, and is installed in it. 
[0026] The car-to-car communication unit 3 is equipped with the cameras 10 for operation exchange the object 
for obstruction detection path on the street, the object for lane detection, for collision prevention, etc. In this 
operation gestalt, as a camera 10 for operation exchange, as shown in drawing 2 The camera 11 for forward 
cardiac failure theory object detection of each car 2 is attached in the car-body front side (for example, number 
plate upper part) of a self-car. Further as a camera 10 for operation exchange The camera 12 for lateral 
obstacle detection for detecting the obstruction by the side of the method of both sides of a self-car is 
attached in the method side of both sides of the car body of each car 2 (for example, right-and-left both sides 
ahead of a car body). 

[0027] The camera 1 1 for forward cardiac failure theory object detection (it is hereafter written as a front 
camera) photos the image by the side of the self-car front, and the camera 12 for lateral obstacle detection (it 
is hereafter written as a side camera) photos the image by the side of the self-car side. 
[0028] Moreover, the car-to-car communication unit 3 is equipped with the controller 1 5 for carrying out 
generalization control of the whole unit, the memory 16 for memorizing the processing program of this controller 
15, and data required for processing, and the display 17 for image display. 

[0029] The controller 15 of the car-to-car communication unit 3 The function which controls photography 
processing of the front camera 1 1 and the side camera 12, the front image photoed with the front camera 1 1, A 
function and the side image photoed with the side camera 12 — being based — for example, the difference in 
the brightness of each pixel value, or a color — the front — a service road — a front side obstruction including 
a way flat-surface top and the obstruction by the side of the side are detected automatically — A function the 
front image and side image which were photoed — being based — for example, difference — it detects 
automatically whether delay has occurred by processing, pattern-matching processing, etc. into a front path on 
the street and the lanes (opposite lane etc.) of the side — It has alternation or the function which is put in order 
and displayed on a display 17 for the front image and side image which memorize the front image and side image 
which were photoed in memory 16 and which were functioned and photoed. 

[0030] That is, a controller 15 can detect the information (transit related information) relevant to transit of the 
self-car and the other car including traffic situations in either [ at least ] the front or the sides, such as 
abnormality events, such as existence of an obstruction, and delay, based on the image photoed by either [ at 
least ] the front camera 1 1 or the side cameras 12. 

[0031] And it connected with the controller 15 and the car-to-car communication unit 3 is equipped with the 
input section 18 which can input the command of the information transmitting command showing generating of a 
traffic situation and an abnormality event, the image transmitting command showing generating of the traffic 
situation and an abnormality event, etc. by the driver in the self-car 2, or actuation of a fellow passenger to the 
controller 15. 

[0032] Furthermore, the car-to-car communication unit 3 is equipped with the communications department 19 
which can communicate information with the radio system by the electric wave of a millimeter wave band. 
[0033] And the controller 15 and the communications department 19 of the car-to-car communication unit 3 of 
this operation gestalt the other car (a consecutiveness car — ) located in the range (for example, the number of 
radii range to 10 meters) which becomes settled beforehand to a self-car location, and which can be 
radiocommunicated The function which communicates information on radio between a front car, an opposite car, 
etc., And it has the function to send an information transmitting command to the communication link record unit 
4 arranged in the location which can be radiocommunicated to the function to transmit the information on a 
photography image etc. to the communication link record unit 4 located within limits which can be 



radiocommunicated to a self-car location, and a self-car location etc. 

[0034] On the other hand, two or more communication link record units 4 (communication device 25 mentioned 
later) which vacate predetermined spacing for the road side of a road and a crossing, and are installed in it are 
connected by the cable 24 possible [ the communication link to mutual ] for unit 4 adjacent the very thing 
(communication device 25 mentioned later). 

[0035] And the communication link record unit 4 is equipped with the communication device 25 which performs 
the information communications processing between cars 2, and the information communications processing 
between the traffic control pin centerjarges T, and the recording device 26 which records the information on the 
photography image which was transmitted from the car 2 and received through the communication device 25. 
[0036] Next, the actuation by the whole car-to-car communication system 1 of this operation gestalt is 
explained. 

[0037] The actuation by the whole car-to-car communication system 1 of this operation gestalt does not have 
the other cars (an opposite car, consecutiveness car, etc.) in the perimeter of (1) self-car, and when the direct 
communication between cars is difficult, since the other cars (an opposite car, consecutiveness car, etc.) exist 
in the perimeter of (2) self^cars, and it can divide roughly when the direct communication between cars is 
possible, the two above-mentioned cases are explained hereafter, respectively. 

[0038] (1) As it is shown in drawing 3 when direct communication is difficult for example, the infrastructure 
system facility containing the sensor, and the control and the computer for communications processing which 
certain car 2a mentioned above is not installed, the communication link record unit 4 (four a1, four a2) — for 
example, crossings calcium 1 and calcium2 and ... it shall run during the crossings C1 and C2 on the road R 
installed in **, and neither a consecutiveness vehicle nor an oncoming car shall run in the perimeter of self-car 
2a 

[0039] And in this operation gestalt, falling stone should occur as an abnormality event and Obstruction (falling 
stone) S should be put on the path on the street ahead of car 2a. In addition, since there is little traffic, the 
distance between a crossing C1 and^C2 is long, and the distance of crossings C1 and C2 and falling stone S is 
also long, and a driver is taken as the thing in which the cognition of falling stone S is impossible from crossings 
C1 and C2. 

[0040] At this time, the controller 15 of car 2a detects automatically the falling stone S which is an obstruction 
by the above-mentioned obstruction detection processing based on the front image (displayed on the display 1 7) 
photoed with the front camera 1 1 ( drawing 4 , step S1). 

[0041] Subsequently, the controller 15 of car 2a transmits the signal (signal for car recognition) for recognizing 
the other car on radio through the communications department 19 to the perimeter of self-car 2a, is information 
ability ready for receiving, and also it judges whether a car exists or not (step S2). 

[0042] Since the other cars (an opposite car, consecutiveness car, etc.) in which an information communication 
link is possible do not exist in the perimeter of self-car 2a by wireless in the current transit location (near 
falling-stone S) of self-car 2a as mentioned above. Decision of step S2 serves as NO. The controller 15 of car 
2a It judges whether the signal (signal for unit recognition) for recognizing the communication link record unit 4 
on radio through the communications department 19 to the perimeter of self-car 2a is transmitted, and the 
communication link record unit 4 in which information reception is possible exists (step S3). 
[0043] In the current transit location (near falling-stone S) of self-car 2a, since the communication link record 
unit in which an information communication link is possible does not exist in the perimeter by wireless, decision 
of step S3 serves as NO, and a controller 15 performs decision processing of steps S2-S3 repeatedly according 
to advance (transit) of a car 2. 

[0044] If transit of car 2a progresses, self-car 2a approaches a crossing C2 on the other hand and the 
communication link record unit four a2 is located in the radio intelligence grasp of self-car 2a, the reply signal 
over the above-mentioned signal for recognition will be transmitted to car 2a from the communication device 25 
of the communication link unit four a2. 

[0045] If a reply signal is transmitted from the communication link record unit four a2 and it is received through 
the communications department 19, decision of step S3 of the controller 15 of self-car 2a serves as YES, and a 
controller 15 will transmit the falling-stone S detection information containing the image with which the falling 
stone S photoed by processing of step S1 was displayed to the communication link record unit four a2 located 
within limits which can be radiocommunicated (refer to step S4 and drawing 5 ). 

[0046] The communication device 25 of the communication link record unit four a2 transmits the falling-stone S 
detection information to the communication device 25 of an adjacent communication link record unit (for 
example, communication link record unit four a1), and transmits it to the traffic control pin centerjarge T if 
needed while it records the transmitted falling-stone S detection information on a recording device 26 (step S5). 

[0047] The communication device 25 of the communication link record unit four a1 records the transmitted 
falling-stone S detection information on a recording device 26 (step S6). 



[0048] Then, as shown in drawing 6 , suppose that consecutiveness car 2b ran Road R top toward the crossing 
01, and oncoming car both 2c has run toward a crossing C2 in the opposite lane. 

[0049] At this time, the communication link record unit four a1 and the communication device 25 of four a2 
which were installed in the road side of crossings C1 and C2, respectively have transmitted the signal (signal for 
car recognition) for recognizing a car on radio to the self-unit four a1 and the perimeter of four a2 f respectively, 
and judge whether the car has run or not (step S7). 

[0050] Here, when the car in which an information communication link by wireless is possible has not been 
running the communication link record unit four a1 and around four a2, decision of step S7 serves as NO, and a 
communication device 1 5 repeats step S7 decision processing, and performs it. 

[0051] If the communication link record unit four a1 is located in the range of consecutiveness car 2b which can 
be radiocommunicated and the communication link record unit four a2 is now located in the range of oncoming 
car both 2c which can be radiocommunicated, the reply signal over the above-mentioned signal for car 
recognition will be transmitted to the communication link record unit four a1 and four a2 through the 
communications department 19, respectively from the controller 15 of consecutiveness car 2b and oncoming car 
both 2c. 

[0052] If a reply signal is transmitted from car 2b and 2c, decision processing of step S7 of a communication 
device 25 serves as YES, and the communication link record unit four a1 and the communication device 25 of 
four a2 will read the falling-stone S detection information recorded on the recording device 26, respectively, and 
will transmit it to corresponding consecutiveness car 2b and oncoming car both 2c, respectively (step S8). 
[0053] The controller 15 of consecutiveness car 2b and oncoming car both 2c receives the transmitted falling- 
stone S detection information through the communications department 19, and displays the received falling- 
stone S detection information on a display 17, respectively (step S9). 

[0054] That is, it means that it is indirectly transmitted to the other car (consecutiveness car 2b and oncoming 
car both 2c) through the communication link record unit four a1 installed in the road side of Road R, and four a2, 
and the falling-stone S detection information acquired by car 2a was displayed on the display 17. 
[0055] Consequently, by seeing the falling-stone S detection information displayed on the display 17 in self-car 
2b and 2c, the driver which operates car 2b and 2c can recognize in advance that falling stone S is ahead [ of 
crossings C1 and C2 / travelling direction ], and can bypass right-turn and the road R which turns left (refer to 
drawing, 6 and a two-dot chain line), and includes falling stone S for crossings C1 and C2. 

[0056] (2) When direct communication is possible, consider the case where the communication link record unit 
four a2 is not installed in the crossing C2, in above-shown drawing 3 . 

[0057] At this time, the controller 15 of car 2a detects falling stone S by processing of step S1, and car 2a 
which runs during crossings C1 and C2 judges whether to the perimeter of seH^car 2a f it is information ability 
ready for receiving, and also a car or a communication link record unit exists in step S2 and step S3. 
[0058] In the current transit location (near falling-stone S) of self-car 2a, since the other car in which an 
information communication link is possible does not exist in the perimeter by wireless, each decision of step S2 
and step S3 serves as NO, and a controller 15 performs decision processing of steps S2-S3 repeatedly 
according to advance (transit) of a car 2. 

[0059] And when car 2a crosses a crossing C2, 2d of opposite cars runs the opposite lane to the slow lane on 
Road R, and it is going to the crossing C2, and suppose that the oncoming car both 2e entered in the radio 
intelligence grasp of car 2a. 

[0060] At this time, the result of decision of step S2 of the controller 1 5 of car 2a serves as YES, and a 
controller 15 transmits the falling-stone S detection information containing the falling-stone S display image 
photoed by processing of step S1 to 2d of opposite cars through the communications department 19 (step S10). 
[0061] The controller 15 of 2d of opposite cars receives the transmitted falling-stone S detection information 
that it came, through the communications department 19, and displays the received falling-stone S detection 
information on a display 17 (step S11). 

[0062] That is, it means that it is transmitted to 2d (opposite car) of direct other cars, and the falling-stone S 
detection information acquired by car 2a was displayed on the display 1 7. 

[0063] Consequently, by seeing the falling-stone S detection information displayed on the display 1 7 of 2d of 
self-cars, the driver which operates 2d of opposite cars can recognize in advance that falling stone S is ahead 
[ of a crossing 02 / travelling direction ], and can bypass right-turn and the road R which turns left ( drayying 7 ; 
refer to two-dot chain line), and includes falling stone S for a crossing C2. 

[0064] In processing of steps S2 and S3 mentioned above in addition, the controller 15 of car 2a Although it 
judges automatically that the other car or a communication link record unit exists within limits with information 
reception possible in which, i.e., within the limits which can be radiocommunicated, by transmitting the other car 
or the signal for communication link record unit recognition to the perimeter of self-car 2a, and receiving a reply 
signal This invention is not limited to this, and, as for other car ****, a driver detects and judges by vision that a 
communication link record unit exists by the manual within limits which can be radiocommunicated. The falling- 



stone S detection information transmitting command to the other car or the communication link record unit 
which operates the input section 18 and is located within limits which can be radiocommunicated can also be 
transmitted to a controller 15. At this time, a controller 15 transmits falling-stone S detection information to the 
other car or the communication link record unit located within limits which can be radiocommunicated like step 
S4 or step S10 according to the transmitted falling-stone S detection information transmitting command. 
[0065] Moreover, in processing of step S7 mentioned above, although it judges automatically that car 2b and 2c 
have run by transmitting the signal for car recognition and receiving a reply signal within limits which can 
radiocommunicate in the communication link record unit four a1 and the communication device 25 of four a2, 
this invention is not limited to this. 

[0066] For example, instead of step S7, the driver of car 2b and 2c may detect and judge by vision that the 
communication link record unit four a1 and four a2 exist within limits [ a self-car ] which can be 
radiocommunicated by the manual, and may transmit an information Request to Send to the communication link 
record unit four a1 which operates the input section 18 and is located within limits which can be 
radiocommunicated, and four a2. 

[0067] At this time, decision of step S7 will serve as YES, and the communication link record unit four al and 
the communication device 25 of four a2 will perform falling-stone S detection information transmitting 
processing of step S7, if the above-mentioned information Request to Send is transmitted. 
[0068] If one car detects generating of the abnormality event (falling stone) produced on the road and the 
crossing in which the infrastructure system facility containing a sensor, and control and the computer for 
communications processing of high cost is not installed with the camera for operation exchange according to 
this operation gestalt as stated above Indirect through the communication link record unit installed in the road 
side of a road in this detected abnormality event generating information Since it can transmit in advance to the 
other cars (a consecutiveness car, opposite car, etc.) which go to the above-mentioned abnormality event 
generating point next directly, or the other car Even if the infrastructure system facility containing the above- 
mentioned sensor, and control and the computer for communications processing of high cost is not installed in 
the road, abnormality event generating information can be acquired in advance than the time of abnormality 
event generating point attainment. 

[0069] Therefore, since the other cars, such as a consecutiveness car and an opposite car, can run 
appropriately corresponding to the above-mentioned abnormality event generating of the detour transit 
mentioned above, for example, they can raise the safety and operational efficiency of road traffic. 
[0070] According to this operation gestalt, moreover, each communication link record unit four a1 and the 
communication device 25 of four a2 Since abnormality event generating information, such as falling-stone S 
detection information transmitted from car 2a, can be transmitted to the traffic control pin centerjarge T, the 
traffic control pin centerjarge T Generating of the abnormality event produced on the road and the crossing in 
which the infrastructure system facility containing the above-mentioned sensor, and the control and the 
computer for communications processing which had taken time amount grasp and to recognize conventionally of 
high cost is not installed Since it can grasp and recognize simply and quickly, treatment corresponding to the 
generated abnormality event can be performed quickly, and the safety and operational efficiency of road traffic 
can be raised further. 

[0071] In addition, with this operation gestalt, although the abnormality event was considered as falling stone, 
artificial outbreak events, such as sudden natural phenomena, such as a landslide, and high tide, a boulder flow, 
and a traffic accident, are also included that it cannot be overemphasized that this invention is not limited to 
this. 

[0072] And in this operation gestalt, although generating of an abnormality event (falling stone) was detected, it 
is also possible for this invention not to be limited to this and to detect traffic situations, such as traffic 
congestion. 

[0073] For example, as shown in drawing 8 , it is running the road RA top in which the infrastructure system 
facility containing the sensor, and the control and the computer for communications processing which 2h of a 
certain cars mentioned above is not installed toward a crossing C3. The traffic situation on the road RA (the 
signal of a crossing C3 is yellow and those with oncoming car both 2i which turn to the right) is interrupted by 
large-sized forward vehicle both 2j, and presupposes that it is a dead angle (outside of a visual field) from the 
driver of 2h of self-cars. 

[0074] even in this case, processing of steps S1, S2, and S10 of drawing 4 , and step S1 1 — being the same 
(falling-stone S detection information changing to traffic situation detection information) — The traffic situation 
detection information containing the front image photoed with the camera 10 (front camera 1 1) for operation 
exchange of forward vehicle both 2j, i.e., the image showing the traffic situation by the side of the self-car front 
It is transmitted to 2h of consecutiveness cars located within limits [ forward vehicle both 2j ] which can be 
radiocommunicated by processing of a controller 15 (step S1, step S2, and step S10 reference), and is displayed 
on the display 1 7 in 2h of consecutiveness cars. 



[0075] The driver of 2h of consecutiveness cars consequently, by seeing the traffic situation detection 
information displayed on the display 17 Since it can recognize in advance that the traffic situation besides a 
visual field, i.e., the signal of a crossing C3, has that it is yellow and opposite right-turn car 2i, It can have 
allowances also in a rapid signal change, and it can be coped with, and generating of the collision with opposite 
right-turn car 2i etc. can be avoided, and the safety and operational efficiency of road traffic can be raised. 
[0076] And although the operation gestalt mentioned above explained the case where the other cars, such as a 
consecutiveness vehicle and an oncoming car, were one set at a time, respectively, this invention is not limited 
to this. 

[0077] Namely, as shown in drawing 9 (A) [ when 3 and ... are running 2m cars / of two or more consecutiveness 
cars / 2 or 2m / 3, 2n of consecutiveness cars / 2 or 2n following 1, respectively 2m 1 and 2n of its opposite 
car of cars which detected the traffic situation and the abnormality event with the camera 10 for operation 
exchange carried in the self-car ] 2m 1 and 2m of consecutiveness cars which received 2 the traffic situation /n 
of abnormality event detection information from 1 of detection cars 2 and 2n2 It is [ 2m of consecutiveness cars 
of a self-car ] also possible 3 and to transmit 2 the traffic situation /n of abnormality event detection 
information to 3, and to transmit a traffic situation / abnormality event detection information to a sequential 
consecutiveness car hereafter. Consequently, all the cars that follow can acquire a traffic situation / abnormality 
event detection information in advance, and can contribute to the improvement in safety of road traffic, and 
improvement in operational efficiency. 

[0078] moreover, the car (a forward vehicle — both — 2sk-2, 2sk-1, consecutiveness car 2sk+1, and an 
oncoming car — both — 2tk-1 — 2 tk) of plurality [ within the limits / of car 2sk which detected the traffic 
situation and the abnormality event with the camera 10 for operation exchange carried in the self-car as shown 
in dravyi ng 9 (B) / radio intelligence ready-for-sending ability ] [ when 2tk+1 is running ] detection car 2sk It is 
also possible to transmit a traffic situation / abnormality event detection information to all the cars (1 forward 
vehicle both 2sk(s)- 2, 2sk- 1 and consecutiveness car 2sk+ 1, oncoming car both 2tk(s)- two tk, 2tk+ 1) of the 
wireless ready-for-sending ability within the limits. Consequently, all the cars that run wireless ready-for— 
sending ability within the limits of a traffic situation / abnormality event detection car can acquire a traffic 
situation / abnormality event detection information, and can contribute to the improvement in safety of road 
traffic, and improvement in operational efficiency. 

[0079] Furthermore, as shown in drawing 9 (C), it passes to opposite car 2yk which passes, respectively, 2yk+1, 
... and opposite car 2xk, 2xk+1, and and car 2x which detected the traffic situation and the abnormality event 
with the camera 1 0 for operation exchange carried in the self-car, and car 2y of the opposite lane can also 
sometimes transmit a traffic situation / abnormality event detection information. Consequently, all the opposite 
cars that pass by the traffic situation / abnormality event detection car can acquire a traffic situation / 
abnormality event detection information in advance, and can contribute it to the improvement in safety of road 
traffic, and improvement in operational efficiency. 

[0080] In addition, in this operation gestalt, as a medium of car-to-car radio, although the electric wave of for 
example, a millimeter wave band is used, this invention is not limited to this and can also use a different medium 
from an infrared electric wave. 

[0081] Moreover, in this operation gestalt, although the communication link record unit has the recording device 
and a traffic situation / abnormality event detection information was recorded on this recording device, this 
invention is not limited to this and may use the communication link unit which has the communication facility 
between the traffic control pin centerjarges T equipped only with the communication device mentioned above as 
a substitute of the communication link record unit of this operation gestalt Qunction function). 
[0082] When this communication link unit is used and a traffic situation / abnormality event detection 
information is transmitted to a traffic control pin centerjarge from a predetermined car via a certain 
communication link unit (transmitting agency communication link unit), By transmitting the above-mentioned 
traffic situation / abnormality event detection information to the communication link unit around a transmitting 
agency communication link unit (transmission place communication link unit) from a traffic control pin 
centerjarge Since the above-mentioned traffic situation / abnormality event detection information can be 
transmitted from each transmission place communication link unit to the other cars, such as a car which follows 
the above-mentioned predetermined car, the same effectiveness as this operation gestalt can be acquired. 
[0083] Furthermore, in this operation gestalt, as a traffic situation / an abnormality event detection image, 
although the image of a front camera was used, it is also possible for this invention not to be limited to this and 
to use the image of a side camera or the image of both cameras. 

[0084] And in this operation gestalt, although the camera for obstruction detection was used as a camera for 
operation exchange, this invention is not limited to this and may use other cameras for operation exchange, such 
as a camera for lane detection, and a camera for collision prevention. 
[0085] 

[Effect of the Invention] If one car detects transit related information containing a sensor, and control and the 



computer for communications processing, such as abnormality event generating path on the street a traffic 
situation, etc. that an infrastructure system facility of high cost is not installed, with the image photography 
means for operation exchange according to the car-to-car communication system of this invention as stated 
above Since this detected transit related information can be transmitted to the other cars, such as a 
consecutiveness car and an opposite car, through a record communication device, a communication device, etc. 
which were installed near the road indirectly or directly, The other car can obtain transit related information, 
such as an abnormality event and a traffic situation, in advance, even if the infrastructure system facility 
containing the above-mentioned sensor, and control and the computer for communications processing of high 
cost is not installed in the road. 

[0086] Therefore, since drivers, such as a consecutiveness car and an opposite car, can make it run a self-car 
appropriately according to the obtained transit related information, they can raise the safety and operational 
efficiency of road traffic. 
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TECHNICAL FIELD 

[Field of the Invention] It is related with the car-to-car communication system which can communicate directly 
and indirectly the information relevant to transit of each car concerned in between the cars (car-to-car) which 
run a path on the street. 
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PRIOR ART 



[Description of the Prior Art] The need of road traffic increasing rapidly according to social development, and 
raising the safety of road traffic is the big technical problem which must be solved towards the future from the 
present. 

[0003] Based on such a background, the shift to ITS (Intelligent Transport System; intelligent transport system) 
is wholeheartedly advanced in recent years. 

[0004] In order to realize such ITS, the information (transit related information) relevant to transit of the car 
which includes the event which causes abnormalities in collection and car transit of delay etc. of a traffic 
situation is detected at an early stage, and it is very important to feed back detection information to the driver 
of each car. 

[0005] It is required in the sensor containing image-processing sensors, such as the light camera (for example, a 
CCD camera) which vacated predetermined spacing for the road side of a road including a crossing etc., and 
were installed in it as a facility of the infrastructure system which performs the above-mentioned traffic 
situation collection and abnormality event detection, and the control and the computer for communications 
processing which perform the processing which is prepared one set at a time according to each sensor, and 
transmits the control and the detection data about detection processing of the sensor to a traffic-control pin 
centerjarge. 

[0006] What used the display beforehand carried in the car as some car-navigation systems as a facility of the 
mounted system which, on the other hand, carries out the monitor of the information fed back from the traffic 
control pin centerjarge is common. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] If one car detects transit related information containing a sensor, and control and the 
computer for communications processing, such as abnormality event generating path on the street, a traffic 
situation, etc. that an infrastructure system facility of high cost is not installed, with the image photography 
means for operation exchange according to the car-to-car communication system of this invention as stated 
above Since this detected transit related information can be transmitted to the other cars, such as a 
consecutiveness car and an opposite car, through a record communication device, a communication device, etc. 
which were installed near the road indirectly or directly, The other car can obtain transit related information, 
such as an abnormality event and a traffic situation, in advance, even if the infrastructure system facility 
containing the above-mentioned sensor, and control and the computer for communications processing of high 
cost is not installed in the road. 

[0086] Therefore, since drivers, such as a consecutiveness car and an opposite car, can make it run a self^car 
appropriately according to the obtained transit related information, they can raise the safety and operational 
efficiency of road traffic. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] As mentioned above, in order to perform traffic situation collection 
and abnormality event detection Since one the control and the computer for communications processing per 
each sensor are required, In the infrastructure system facility (a sensor, and control and the computer for 
communications processing) with which it is required that the large detection range should be taken especially 
The amount of information to process increases, and since there is an inclination for the capacity required of 
control and the computer for communications processing in proportion to the increment in amount of information 
to also become high, the cost of the infrastructure system facility which contains one sensor as a result also 
becomes high. 

[0008] That is, it is not realistic on the relation between the cost of each infrastructure system facility [ itself ] 
mentioned above, and installation cost, and although it is the ideal of ITS to install the facility (a detector, and 
control and the computer for communications processing) of an infrastructure system mentioned above on all 
roads, even if it installs the above-mentioned infrastructure system facility, a dead time becomes long, and since 
it is inefficient-like, it installs in a road and a crossing with much traffic at a road and a crossing with still less 
traffic. 

[0009] Therefore, there was little traffic and it was difficult to perform traffic situation collection and abnormality 
event detection at the road and the crossing in which the infrastructure system facility containing the above- 
mentioned sensor, and control and the computer for communications processing is not installed. 
[0010] Consequently, even if risk situations, such as the occurrence of accident, traffic congestion, and falling 
stone, a landslide, had occurred at the road and the crossing in which the above-mentioned infrastructure 
system facility is not installed, the car, the consecutiveness car, and the opposite car passing through that 
location have not recognized the above-mentioned accident, traffic congestion, risk situation generating, etc. in 
advance, but checked the improvement in safety of road traffic, and were worsening the operational efficiency of 
road traffic. 

[001 1] It sets it as the purpose that this invention offers the car-to-car communication system with which all 
the cars passing through the above-mentioned road and crossing can recognize in advance generating of the 
traffic situation produced on the road and the crossing in which the infrastructure system facility of high cost 
which was made in view of the situation mentioned above, and contains a sensor, and control and the computer 
for communications processing is not installed, and an abnormality event. 
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MEANS 



[Means for Solving the Problem] The researches and developments which support operation of a driver and raise 
the safety of road traffic are furthered by carrying the cameras for operation exchange the object for 
obstruction detection path on the street, the object for lane detection, for collision prevention, etc. {a CCD 
camera (TV camera) etc.} in each car as a facility of a mounted system in recent years. 

[0013] Then, this invention person etc. devised the invention in this application paying attention to the above- 
mentioned camera for operation exchange being carried in each car. 

[0014] According to invention for attaining the purpose mentioned above, it is the car-to-car communication 
system which can communicate information among two or more cars which run a path on the street. Namely, 
said each car An image photography means to be carried in a self-car as an object for operation exchange, and 
to photo the image around the self-car concerned, Based on the photoed perimeter image, it has a detection 
means to detect transit related information including either [ at least ] the traffic situation of the perimeter of a 
seli^car, or the abnormality events, and a wireless transmitting means to transmit on radio the transit related 
information detected by this detection means to the other car. 

[0015] Said each car is equipped with a receiving means to receive the transit related information transmitted 
from the other car to a self-car, and a display means to display the received transit related information, in this 
invention. 

[0016] In this invention, said wireless transmitting means has a means to transmit said transit related information 
directly to the car of one [ at least ] of these, in case either [ at least ] a consecutiveness car or the opposite 
cars exist within limits [ a self-car ] which can be radiocommunicated. 

[0017] In this invention, said wireless transmitting means has a means to transmit said transit related information 

to all the cars that exist within limits [ a self-car ] which can be radiocommunicated directly. 

[0018] In this invention, when said two or more cars separate the necessary distance between two cars and are 

located in a line in said path on the street, the receiving means of two or more of said cars is equipped with a 

means to transmit directly to the car which receives the transit related information concerned and follows the 

transit related information which received at a self-car, when said transit related information has been 

transmitted from the precedence car by the side of the travelling direction front of a self-car. 

[0019] In this invention, said wireless transmitting means has a means to transmit said transit related information 

to the opposite car on the opposite lane which passes to a self-car. 

[0020] Said object for transit related information record which said wireless transmitting means vacated 
predetermined spacing near said road, and was mutually installed possible [ a communication link ] in this 
invention, and two or more record communication devices for a communication link, A decision means to judge 
whether the other car exists within limits [ said self-car ] which can be radiocommunicated, It has a transmitting 
means to transmit said transit related information to the record communication device located within limits [ said 
self^car ] which can be radiocommunicated as a result of decision of this decision means in case the other car 
does not exist. A record means to record the transit related information to which said record communication 
device has been transmitted, The 1st transmitting means which transmits the recorded transit related 
information to other adjoining record communication devices, A receiving means to receive the transit related 
information transmitted from the other record communication device, In order to go to said transit related 
information detection point following said transit related information detection car, it has the 2nd transmitting 
means which transmits the transit related information received by said receiving means to the other car which is 
running near the self-record communication device. 

[0021] Said two or more communication devices for a transit related information communication link which said 
wireless transmitting means vacated predetermined spacing near said road, and were installed in this invention, 
The information management equipment for said transit related information management connected with this 
communication device possible [ an information communication link ], A decision means to judge whether the 
other car exists within limits [ said self-car ] which can be radiocommunicated, It has a means to transmit said 
transit related information to the communication device located within limits [ said self-car ] which can be 
radiocommunicated as a result of decision of this decision means in case the other car does not exist. Said 



communication device It has the 1st transmitting means which transmits the transit related information 
transmitted by said transmitting means to said information management equipment. Said information 
management equipment It has a means to transmit the transmitted transit related information to other 
communication devices around the communication device of a transmitting agency. A communication device 
besides the above In order to go to said transit related information detection point following said transit related 
information detection car, it has the 2nd transmitting means which transmits the transit related information 
transmitted from said information management equipment to the other car which is running near [ concerned ] 
the other communication devices. 
[0022] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to an 
accompanying drawing. 

[0023] Drawing T is the block diagram showing the outline configuration of the car-to-car communication system 

1 concerning this operation form. 

[0024] According to drawing 1 , the car-to-car communication system 1 is equipped with the communication link 
record unit 4 which has the function and information communication function which record the information 
transmitted from the car 2 on the occasion of the car-to-car communication unit 3 for being carried in each car 

2 and performing directly and indirectly the communication link between cars (car-to-car), and the indirect 
communication link between cars. 

[0025] In this operation gestalt, the communication link record unit 4 has little traffic, vacates predetermined 
spacing for the road side of the road in which the infrastructure system facility containing a sensor, and control 
and the computer for communications processing is not installed, and a crossing, and is installed in it. 
[0026] The car-to-car communication unit 3 is equipped with the cameras 10 for operation exchange the object 
for obstruction detection path on the street, the object for lane detection, for collision prevention, etc. In this 
operation gestalt, as a camera 10 for operation exchange, as shown in drawing 2 The camera 1 1 for forward 
cardiac failure theory object detection of each car 2 is attached in the car-body front side (for example, number 
plate upper part) of a self-car. Further as a camera 10 for operation exchange The camera 12 for lateral 
obstacle detection for detecting the obstruction by the side of the method of both sides of a self-car is 
attached in the method side of both sides of the car body of each car 2 (for example, right-and-left both sides 
ahead of a car body). 

[0027] The camera 1 1 for forward cardiac failure theory object detection (it is hereafter written as a front 
camera) photos the image by the side of the self-car front, and the camera 12 for lateral obstacle detection (it 
is hereafter written as a side camera) photos the image by the side of the self-car side. 
[0028] Moreover, the car-to-car communication unit 3 is equipped with the controller 15 for carrying out 
generalization control of the whole unit, the memory 16 for memorizing the processing program of this controller 
15, and data required for processing, and the display 17 for image display. 

[0029] The controller 15 of the car-to-car communication unit 3 The function which controls photography 
processing of the front camera 1 1 and the side camera 12, the front image photoed with the front camera 1 1, A 
function and the side image photoed with the side camera 12 — being based — for example, the difference in 
the brightness of each pixel value, or a color — the front — a service road — a front side obstruction including 
a way flat-surface top and the obstruction by the side of the side are detected automatically — A function the 
front image and side image which were photoed — being based — for example, difference — it detects 
automatically whether delay has occurred by processing, pattern-matching processing, etc. into a front path on 
the street and the lanes (opposite lane etc.) of the side — It has alternation or the function which is put in order 
and displayed on a display 1 7 for the front image and side image which memorize the front image and side image 
which were photoed in memory 16 and which were functioned and photoed. 

[0030] That is, a controller 15 can detect the information (transit related information) relevant to transit of the 
self-car and the other car including traffic situations in either [ at least ] the front or the sides, such as 
abnormality events, such as existence of an obstruction, and delay, based on the image photoed by either [ at 
least ] the front camera 1 1 or the side cameras 12. 

[0031] And it connected with the controller 15 and the car-to-car communication unit 3 is equipped with the 
input section 18 which can input the command of the information transmitting command showing generating of a 
traffic situation and an abnormality event, the image transmitting command showing generating of the traffic 
situation and an abnormality event, etc. by the driver in the self-car 2, or actuation of a fellow passenger to the 
controller 1 5. 

[0032] Furthermore, the car-to-car communication unit 3 is equipped with the communications department 19 
which can communicate information with the radio system by the electric wave of a millimeter wave band. 
[0033] And the controller 15 and the communications department 19 of the car-to-car communication unit 3 of 
this operation gestalt the other car (a consecutiveness car — ) located in the range (for example, the number of 
radii range to 10 meters) which becomes settled beforehand to a self-car location, and which can be 



radiocommunicated The function which communicates information on radio between a front car, an opposite car, 
etc., And it has the function to send an information transmitting command to the communication link record unit 
4 arranged in the location which can be radiocommunicated to the function to transmit the information on a 
photography image etc. to the communication link record unit 4 located within limits which can be 
radiocommunicated to a self-car location, and a self-car location etc. 

[0034] On the other hand, two or more communication link record units 4 (communication device 25 mentioned 
later) which vacate predetermined spacing for the road side of a road and a crossing, and are installed in it are 
connected by the cable 24 possible [ the communication link to mutual ] for unit 4 adjacent the very thing 
(communication device 25 mentioned later). 

[0035] And the communication link record unit 4 is equipped with the communication device 25 which performs 
the information communications processing between cars 2, and the information communications processing 
between the traffic control pin centerjarges T, and the recording device 26 which records the information on the 
photography image which was transmitted from the car 2 and received through the communication device 25. 
[0036] Next, the actuation by the whole car-to-car communication system 1 of this operation gestalt is 
explained. 

[0037] The actuation by the whole car-to-car communication system 1 of this operation gestalt does not have 
the other cars (an opposite car, consecutiveness car, etc.) in the perimeter of (1) self-car, and when the direct 
communication between cars is difficult, since the other cars (an opposite car, consecutiveness car, etc.) exist 
in the perimeter of (2) self^cars, and it can divide roughly when the direct communication between cars is 
possible, the two above-mentioned cases are explained hereafter, respectively. 

[0038] (1) As it is shown in drawing 3 when direct communication is difficult for example, the infrastructure 
system facility containing the sensor, and the control and the computer for communications processing which 
certain car 2a mentioned above is not installed, the communication link record unit 4 (four a1, four a2) — for 
example, crossings calciuml and calcium2 and ... it shall run during the crossings C1 and C2 on the road R 
installed in **, and neither a consecutiveness vehicle nor an oncoming car shall run in the perimeter of self-car 
2a 

[0039] And in this operation gestalt, falling stone should occur as an abnormality event and Obstruction (falling 
stone) S should be put on the path on the street ahead of car 2a. In addition, since there is little traffic, the 
distance between a crossing C1 and C2 is long, and the distance of crossings C1 and C2 and falling stone S is 
also long, and a driver is taken as the thing in which the cognition of falling stone S is impossible from crossings 
C1 and C2. 

[0040] At this time, the controller 15 of car 2a detects automatically the falling stone S which is an obstruction 
by the above-mentioned obstruction detection processing based on the front image (displayed on the display 17) 
photoed with the front camera 1 1 ( drawing 4 , step S1). 

[0041] Subsequently, the controller 15 of car 2a transmits the signal (signal for car recognition) for recognizing 
the other car on radio through the communications department 19 to the perimeter of self-car 2a, is information 
ability ready for receiving, and also it judges whether a car exists or not (step S2). 

[0042] Since the other cars (an opposite car, consecutiveness car, etc.) in which an information communication 
link is possible do not exist in the perimeter of self-car 2a by wireless in the current transit location (near 
falling-stone S) of self-car 2a as mentioned above, Decision of step S2 serves as NO. The controller 15 of car 
2a It judges whether the signal (signal for unit recognition) for recognizing the communication link record unit 4 
on radio through the communications department 1 9 to the perimeter of self-car 2a is transmitted, and the 
communication link record unit 4 in which information reception is possible exists (step S3). 
[0043] In the current transit location (near falling-stone S) of self-car 2a, since the communication link record 
unit in which an information communication link is possible does not exist in the perimeter by wireless, decision 
of step S3 serves as NO, and a controller 15 performs decision processing of steps S2-S3 repeatedly according 
to advance (transit) of a car 2. 

[0044] If transit of car 2a progresses, self-car 2a approaches a crossing C2 on the other hand and the 
communication link record unit four a2 is located in the radio intelligence grasp of self-car 2a, the reply signal 
over the above-mentioned signal for recognition will be transmitted to car 2a from the communication device 25 
of the communication link unit four a2. 

[0045] If a reply signal is transmitted from the communication link record unit four a2 and it is received through 
the communications department 19, decision of step S3 of the controller 15 of self-car 2a serves as YES, and a 
controller 15 will transmit the falling-stone S detection information containing the image with which the falling 
stone S photoed by processing of step S1 was displayed to the communication link record unit four a2 located 
within limits which can be radiocommunicated (refer to step S4 and draw ing 5 ). 

[0046] The communication device 25 of the communication link record unit four a2 transmits the falling-stone S 
detection information to the communication device 25 of an adjacent communication link record unit (for 
example, communication link record unit four a1), and transmits it to the traffic control pin centerjarge T if 



needed while it records the transmitted falling-stone S detection information on a recording device 26 (step S5). 

[0047] The communication device 25 of the communication link record unit four a1 records the transmitted 
falling-stone S detection information on a recording device 26 (step S6). 

[0048] Then, as shown in drawing 6 , suppose that consecutiveness car 2b ran Road R top toward the crossing 
C1, and oncoming car both 2c has run toward a crossing C2 in the opposite lane. 

[0049] At this time, the communication link record unit four a1 and the communication device 25 of four a2 
which were installed in the road side of crossings C1 and C2, respectively have transmitted the signal (signal for 
car recognition) for recognizing a car on radio to the self-unit four a1 and the perimeter of four a2, respectively, 
and judge whether the car has run or not (step S7). 

[0050] Here, when the car in which an information communication link by wireless is possible has not been 
running the communication link record unit four a1 and around four a2, decision of step S7 serves as NO, and a 
communication device 1 5 repeats step S7 decision processing, and performs it. 

[0051] If the communication link record unit four a1 is located in the range of consecutiveness car 2b which can 
be radiocommunicated and the communication link record unit four a2 is now located in the range of oncoming 
car both 2c which can be radiocommunicated, the reply signal over the above-mentioned signal for car 
recognition will be transmitted to the communication link record unit four a1 and four a2 through the 
communications department 19, respectively from the controller 15 of consecutiveness car 2b and oncoming car 
both 2c. 

[0052] If a reply signal is transmitted from car 2b and 2c, decision processing of step S7 of a communication 
device 25 serves as YES, and the communication link record unit four a1 and the communication device 25 of 
four a2 will read the falling-stone S detection information recorded on the recording device 26, respectively, and 
will transmit it to corresponding consecutiveness car 2b and oncoming car both 2c, respectively (step S8). 
[0053] The controller 15 of consecutiveness car 2b and oncoming car both 2c receives the transmitted falling- 
stone S detection information through the communications department 19, and displays the received falling- 
stone S detection information on a display 1 7, respectively (step S9). 

[0054] That is, it means that it is indirectly transmitted to the other car (consecutiveness car 2b and oncoming 
car both 2c) through the communication link record unit four a1 installed in the road side of Road R, and four a2, 
and the falling-stone S detection information acquired by car 2a was displayed on the display 17. 
[0055] Consequently, by seeing the falling-stone S detection information displayed on the display 17 in self-car 
2b and 2c, the driver which operates car 2b and 2c can recognize in advance that falling stone S is ahead [ of 
crossings C1 and C2 / travelling direction ], and can bypass right-turn and the road R which turns left (refer to 
drawing 6 and a two-dot chain line), and includes falling stone S for crossings C1 and C2. 

[0056] (2) When direct communication is possible, consider the case where the communication link record unit 
four a2 is not installed in the crossing C2, in above-shown drawing 3 . 

[0057] At this time, the controller 15 of car 2a detects falling stone S by processing of step S1, and car 2a 
which runs during crossings C1 and C2 judges whether to the perimeter of self^car 2a, it is information ability 
ready for receiving, and also a car or a communication link record unit exists in step S2 and step S3. 
[0058] In the current transit location (near falling-stone S) of self-car 2a, since the other car in which an 
information communication link is possible does not exist in the perimeter by wireless, each decision of step S2 
and step S3 serves as NO, and a controller 15 performs decision processing of steps S2-S3 repeatedly 
according to advance (transit) of a car 2. 

[0059] And when car 2a crosses a crossing C2, 2d of opposite cars runs the opposite lane to the slow lane on 
Road R, and it is going to the crossing C2, and suppose that the oncoming car both 2e entered in the radio 
intelligence grasp of car 2a. 

[0060] At this time, the result of decision of step S2 of the controller 15 of car 2a serves as YES, and a 
controller 15 transmits the falling-stone S detection information containing the falling-stone S display image 
photoed by processing of step S1 to 2d of opposite cars through the communications department 19 (step S10). 
[0061] The controller 15 of 2d of opposite cars receives the transmitted falling-stone S detection information 
that it came, through the communications department 19, and displays the received falling-stone S detection 
information on a display 17 (step S1 1). 

[0062] That is, it means that it is transmitted to 2d (opposite car) of direct other cars, and the falling-stone S 
detection information acquired by car 2a was displayed on the display 17. 

[0063] Consequently, by seeing the falling-stone S detection information displayed on the display 17 of 2d of 
self-cars, the driver which operates 2d of opposite cars can recognize in advance that falling stone S is ahead 
[ of a crossing C2 / travelling direction ], and can bypass right-turn and the road R which turns left ( drawing 7 ; 
refer to two-dot chain line), and includes falling stone S for a crossing C2. 

[0064] In processing of steps S2 and S3 mentioned above in addition, the controller 1 5 of car 2a Although it 
judges automatically that the other car or a communication link record unit exists within limits with information 



reception possible in which, i.e., within the limits which can be radiocommunicated, by transmitting the other car 
or the signal for communication link record unit recognition to the perimeter of self-car 2a, and receiving a reply 
signal This invention is not limited to this, and, as for other car ****, a driver detects and judges by vision that a 
communication link record unit exists by the manual within limits which can be radiocommunicated. The falling- 
stone S detection information transmitting command to the other car or the communication link record unit 
which operates the input section 18 and is located within limits which can be radiocommunicated can also be 
transmitted to a controller 15. At this time, a controller 15 transmits falling-stone S detection information to the 
other car or the communication link record unit located within limits which can be radiocommunicated like step 
S4 or step S10 according to the transmitted falling-stone S detection information transmitting command. 
[0065] Moreover, in processing of step S7 mentioned above, although it judges automatically that car 2b and 2c 
have run by transmitting the signal for car recognition and receiving a reply signal within limits which can 
radiocommunicate in the communication link record unit four a1 and the communication device 25 of four a2, 
this invention is not limited to this. 

[0066] For example, instead of step S7, the driver of car 2b and 2c may detect and judge by vision that the 
communication link record unit four a1 and four a2 exist within limits [ a self-car ] which can be 
radiocommunicated by the manual, and may transmit an information Request to Send to the communication link 
record unit four a1 which operates the input section 18 and is located within limits which can be 
radiocommunicated, and four a2. 

[0067] At this time, decision of step S7 will serve as YES, and the communication link record unit four a1 and 
the communication device 25 of four a2 will perform falling-stone S detection information transmitting 
processing of step S7, if the above-mentioned information Request to Send is transmitted. 
[0068] If one car detects generating of the abnormality event (falling stone) produced on the road and the 
crossing in which the infrastructure system facility containing a sensor, and control and the computer for 
communications processing of high cost is not installed with the camera for operation exchange according to 
this operation gestalt as stated above Indirect through the communication link record unit installed in the road 
side of a road in this detected abnormality event generating information Since it can transmit in advance to the 
other cars (a consecutiveness car, opposite car, etc.) which go to the above-mentioned abnormality event 
generating point next directly, or the other car Even if the infrastructure system facility containing the above- 
mentioned sensor, and control and the computer for communications processing of high cost is not installed in 
the road, abnormality event generating information can be acquired in advance than the time of abnormality 
event generating point attainment. 

[0069] Therefore, since the other cars, such as a consecutiveness car and an opposite car, can run 
appropriately corresponding to the above-mentioned abnormality event generating of the detour transit 
mentioned above, for example, they can raise the safety and operational efficiency of road traffic. 
[0070] According to this operation gestalt, moreover, each communication link record unit four a1 and the 
communication device 25 of four a2 Since abnormality event generating information, such as falling-stone S 
detection information transmitted from car 2a, can be transmitted to the traffic control pin centerjarge T, the 
traffic control pin centerjarge T Generating of the abnormality event produced on the road and the crossing in 
which the infrastructure system facility containing the above-mentioned sensor, and the control and the 
computer for communications processing which had taken time amount grasp and to recognize conventionally of 
high cost is not installed Since it can grasp and recognize simply and quickly, treatment corresponding to the 
generated abnormality event can be performed quickly, and the safety and operational efficiency of road traffic 
can be raised further. 

[0071] In addition, with this operation gestalt, although the abnormality event was considered as falling stone, 
artificial outbreak events, such as sudden natural phenomena, such as a landslide, and high tide, a boulder flow, 
and a traffic accident, are also included that it cannot be overemphasized that this invention is not limited to 
this. 

[0072] And in this operation gestalt, although generating of an abnormality event (falling stone) was detected, it 
is also possible for this invention not to be limited to this and to detect traffic situations, such as traffic 
congestion. 

[0073] For example, as shown in drawing 8 , it is running the road RA top in which the infrastructure system 
facility containing the sensor, and the control and the computer for communications processing which 2h of a 
certain cars mentioned above is not installed toward a crossing C3. The traffic situation on the road RA (the 
signal of a crossing C3 is yellow and those with oncoming car both 2i which turn to the right) is interrupted by 
large-sized forward vehicle both 2j, and presupposes that it is a dead angle (outside of a visual field) from the 
driver of 2h of self-cars. 

[0074] even in this case, processing of steps S1, S2, and S10 of drawing 4 , and step S1 1 — being the same 
(falling-stone S detection information changing to traffic situation detection information) — The traffic situation 
detection information containing the front image photoed with the camera 10 (front camera 1 1) for operation 



exchange of forward vehicle both 2j, i.e., the image showing the traffic situation by the side of the self-car front 
It is transmitted to 2h of consecutiveness cars located within limits [ forward vehicle both 2j ] which can be 
radiocommunicated by processing of a controller 15 (step S1, step S2, and step S10 reference), and is displayed 
on the display 17 in 2h of consecutiveness cars. 

[0075] The driver of 2h of consecutiveness cars consequently, by seeing the traffic situation detection 
information displayed on the display 1 7 Since it can recognize in advance that the traffic situation besides a 
visual field, i.e., the signal of a crossing C3, has that it is yellow and opposite right-turn car 2i, It can have 
allowances also in a rapid signal change, and it can be coped with, and generating of the collision with opposite 
right-turn car 2i etc. can be avoided, and the safety and operational efficiency of road traffic can be raised. 
[0076] And although the operation gestalt mentioned above explained the case where the other cars, such as a 
consecutiveness vehicle and an oncoming car, were one set at a time, respectively, this invention is not limited 
to this. 

[0077] Namely, as shown in drawing 9 (A) [ when 3 and ... are running 2m cars / of two or more consecutiveness 
cars / 2 or 2m / 3, .... 2n of consecutiveness cars / 2 or 2n following 1, respectively 2m 1 and 2n of its opposite 
car of cars which detected the traffic situation and the abnormality event with the camera 10 for operation 
exchange carried in the self-car ] 2m 1 and 2m of consecutiveness cars which received 2 the traffic situation /n 
of abnormality event detection information from 1 of detection cars 2 and 2n2 It is [ 2m of consecutiveness cars 
of a self^-car ] also possible 3 and to transmit 2 the traffic situation /n of abnormality event detection 
information to 3, and to transmit a traffic situation / abnormality event detection information to a sequential 
consecutiveness car hereafter. Consequently, all the cars that follow can acquire a traffic situation / abnormality 
event detection information in advance, and can contribute to the improvement in safety of road traffic, and 
improvement in operational efficiency. 

[0078] moreover, the car (a forward vehicle — both — 2sk-2, 2sk-1, consecutiveness car 2sk+1, and an 
oncoming car — both — 2tk-1 — 2 tk) of plurality [ within the limits / of car 2sk which detected the traffic 
situation and the abnormality event with the camera 10 for operation exchange carried in the self-car as shown 
in drawing 9 (B) / radio intelligence ready-for-sending ability ] [ when 2tk+1 is running ] detection car 2sk It is 
also possible to transmit a traffic situation / abnormality event detection information to all the cars (1 forward 
vehicle both 2sk(s)- 2, 2sk- 1 and consecutiveness car 2sk+ 1, oncoming car both 2tk(s)- two tk, 2tk+ 1) of the 
wireless ready-fbr-sending ability within the limits. Consequently, all the cars that run wireless ready-for- 
sending ability within the limits of a traffic situation / abnormality event detection car can acquire a traffic 
situation / abnormality event detection information, and can contribute to the improvement in safety of road 
traffic, and improvement in operational efficiency. 

[0079] Furthermore, as shown in drawing 9 (C) t it passes to opposite car 2yk which passes, respectively, 2yk+1, 
... and opposite car 2xk, 2xk+1, and and car 2x which detected the traffic situation and the abnormality event 
with the camera 10 for operation exchange carried in the self-car, and car 2y of the opposite lane can also 
sometimes transmit a traffic situation / abnormality event detection information. Consequently, all the opposite 
cars that pass by the traffic situation / abnormality event detection car can acquire a traffic situation / 
abnormality event detection information in advance, and can contribute it to the improvement in safety of road 
traffic, and improvement in operational efficiency. 

[0080] In addition, in this operation gestalt, as a medium of car-to-car radio, although the electric wave of for 
example, a millimeter wave band is used, this invention is not limited to this and can also use a different medium 
from an infrared electric wave. 

[0081] Moreover, in this operation gestalt, although the communication link record unit has the recording device 
and a traffic situation / abnormality event detection information was recorded on this recording device, this 
invention is not limited to this and may use the communication link unit which has the communication facility 
between the traffic control pin centerjarges T equipped only with the communication device mentioned above as 
a substitute of the communication link record unit of this operation gestalt (junction function). 
[0082] When this communication link unit is used and a traffic situation / abnormality event detection 
information is transmitted to a traffic control pin centerjarge from a predetermined car via a certain 
communication link unit (transmitting agency communication link unit), By transmitting the above-mentioned 
traffic situation / abnormality event detection information to the communication link unit around a transmitting 
agency communication link unit (transmission place communication link unit) from a traffic control pin 
centerjarge Since the above-mentioned traffic situation / abnormality event detection information can be 
transmitted from each transmission place communication link unit to the other cars, such as a car which follows 
the above-mentioned predetermined car, the same effectiveness as this operation gestalt can be acquired. 
[0083] Furthermore, in this operation gestalt, as a traffic situation / an abnormality event detection image, 
although the image of a front camera was used, it is also possible for this invention not to be limited to this and 
to use the image of a side camera or the image of both cameras. 

[0084] And in this operation gestalt, although the camera for obstruction detection was used as a camera for 



operation exchange, this invention is not limited to this and may use other cameras for operation exchange, such 
as a camera for lane detection, and a camera for collision prevention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the outline configuration of the car-to-car communication system 
concerning the gestalt of operation of this invention. 

[ Dra wing 2] The perspective view showing the installation location to the car of the camera for operation 
exchange in the car-to-car communication system shown in dr a win g 1 . 

[Dr awing 3] Drawing for explaining the indirect abnormality event detection information communications 
processing actuation between the cars which run the road that the infrastructure system facility containing a 
sensor, and control and the computer for communications processing is not installed. 

[Drawing 4] The outline flowchart for explaining the whole actuation concerning the above-mentioned indirect 
abnormality event detection information communications processing of the car-to-car communication system 
concerning this operation gestalt. 

[Drawing 5] Drawing for explaining the indirect abnormality event detection information communications 

processing actuation between the cars which run the road that the infrastructure system facility containing a 

sensor, and control and the computer for communications processing is not installed. 

[Drayying 6] Drawing for explaining the indirect abnormality event detection information communications 

processing actuation between the cars which run the road that the infrastructure system facility containing a 

sensor, and control and the computer for communications processing is not installed. 

[Dra wing 7] Drawing for explaining the direct abnormality event detection information communications 

processing actuation between the cars which run the road that the infrastructure system facility containing a 

sensor, and control and the computer for communications processing is not installed. 

[D rawi ng 8] Drawing for explaining the direct traffic situation detection information communications processing 
actuation between the cars which run the road that the infrastructure system facility containing a sensor, and 
control and the computer for communications processing is not installed. 

[Drawing 9] Drawing showing the actuation which carries out sequential transmission of an abnormality event / 
the traffic situation detection information on a consecutiveness car as an example of development of a direct 
car-to-car communication, and (B) (A) Drawing where an abnormality event / traffic situation detection car 
shows the actuation which transmits an abnormality event / traffic situation detection information to all the cars 
within the limits which can be radiocommunicated as an example of development of a direct car-to-car 
communication, and (C) Drawing showing the actuation which transmits an abnormality event / traffic situation 
detection information as an example of development of a direct car-to-car communication to the opposite car 
with which an abnormality event / traffic situation detection car passes each other. 
[Description of Notations] 

I Car-to-car Communication System 

2, 2a-2d, 2h-2j, 2m1-2m3, 2n1-2n3, 2sk-2-2sk+1, 2tk-1-2tk+1, 2y, 2yk-2yk+2, 2xk, 2xk+1 Car 

3 Car-to-car Unit 

4 Communication Link Record Unit 
10 Camera for Operation Exchange 

I I Camera for Forward Cardiac Failure Theory Object Detection 
1 2 Camera for Lateral Obstacle Detection 

1 5 Controller 

16 Memory 

17 Display 

1 8 Input Section 

19 Communications Department 

25 Communication Device 

26 Recording Device 

T Traffic control pin center,large 
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g^2 &<Dmmi£tti,xmmm 9Sr^uT*n»-ett 

Cx-rs^S 2) o 

[0 0 4 2] _L3£bfcJ: 5t-> £*ffi2 aO^fo^fftt 

fi Offers ted3v^a*PT2 aoj^fflic&jgretil 

Jfclr\fca&. ^y^S 2cO^J^NOi:^*9, $S2a 
CO^Vhn — ^15{*. g«2 aCDJ^fflt£*fLTai{t 
$15 1 9 ^ UT^-CjlfSfS^^ yh4 fc 

^ofi-^ (^.^^ bmmmm*) zmrnvx, mm&m 

(*^y:/S 3) o 

[0 0 4 3] SW2 a<D%L&feft&m («5S#ifi) 
ha — 7 1 5te % ^7 7/8 2-8 3^ 

5o 



[0 0 4 4] — £\ ^2 a<7}^3>itAy^:«Ej2 a 

mm^mmmm^y h 4 a 2 iift^- 

~y h4 a 2 0Oiifi2£@2 5A»e>±|E«R«ffi«#^Sti- 
6ft»«##*Pf2 a lC^«$tt* 0 

[0045] mmm*-- y v 4 a 2 

fi^txiiftSlSl 9£:tf-LT^:{I£;ft£ §^2aO 

m £ ftfcsw s $ ^cw^^t* s tumum 

[0 04 6] ilffiS^- v h 4 a 2 OlMf 2 5 
f*. j^$nr#fc*^SttttJl»««riB»»ll2 6UHB 

^->y h («^.tta«E*3.^y> 4 a 1) Oilff^ 
[004 7] ilftfE^r - 5/ h 4 a 1 CDilff g§g 2 5 
[0 0 4 8] 0 6 ic^-f <fc it&R±£3£ 

[0 0 4 9] ^<Dt%, &m&C l&XTfC 2 <D&M& 
*jX-PWK«**ifca«B«3-=:y h 4 a 1 *5j;tf 4 a 
2C03l^fi2 5^, |a- 7 h4a l*Jj:t;4a20 

[0 0 5 0] ^-C, iiftlE^^y h4 a 1 *5 J:t^4 

a 2<Dmm\cm»xmnmm^m*&m&Mifi,x%x 

[0 0 5 1]^ ftjK^cpq 2 b <o*il*ifi«BrfB«fflJcifi 

«Prt6«HlCiifS|B«^=y h 4 a 2*mW'TZ>t, & 
WMW\2 b$o£.Tj-l$fa^.ffi2 c(D*=ils h^^? 1 57)>^ 

***«flttB»a.= y h4 a l^iU?4 a 2 ^^tl-^tb^ 

[0 0 5 2] W2 b *$£tP2 cd^^m^S^ft^ 
H^i:, iif§^@2 5<D^y L y^S 7 0«I(j:YE 
Sir/iO. 5i«IBft3- = y.h4 a l*5j:t^4 a 2C0iifs 
^g2 5fi. fB»»«2 6fc|5«$*tfc«WStftffl«« 

[0 0 5 3] t^2b*J<tW^2 c(0^^ h 
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i a«snT#fc«^s«ifflflif«*iiflr» 

:/WT 1 7l^*Lefr^-r5 C^s^S 9) o 
[0 0 5 41 -Tft*?^ *P"9 2 a (di 5»e>tbfc*^S 

h4al*3j;t;4a2^tTF^^Iffi 

ffi2 b*3j;tWft3M2 c) tc2Hi£;ft/*C7*>f 

[0 0 5 5] r<D^m, U&)2b%>£Tf2 c&mm-tZ 
K7^/U b*5j:tf2 c ftcO^-Y^W 1 

1 & <fctf C 2 Oii^T^(R]tfj^iC^^ s &hz> z t 

(SI 6, 2^^i»#^) LTJIWS* 
^triM&R £3 Hi"* Cfcms, 
[00 561 (2) mSA^-BTtt^W* 

0 3 (C^V>T, £^&C 2 tCilfilElP^-- S> h 4 a 

[00 5 7] r<0fc§\ £l£jfcC 1 kC2<Dm*j£ft-r 
5^2ali ^ry/S 1 (^MlCi !3 $M2 a 

[0 0 5 8] Sffi2aO^Ej|tfttfi Gg^Sttifi) 

S2-S30W»fMSr$ii2©Ifi : (£*t) d^CT 
[0 0 5 9] ^tt, ^2 a^^H^c 2^ofci: 
d«S3ttTUTS5^C2^|^]^o-C*5 5. ^CO^^ 

2 e &im2 *<Dmmmnmm*imi&mftK7s^izt-r 

[0060] rcO<h#. f^2a^3yhn-7l 5© 

^fSj^2 d\cmm-fZ> Ufy^S 1 0) 0 
[0 0 6 1] #rR*ffi2 d^ny^^isii, 3Hi 

lT5 Uf^/S 1 1) o 
[0 0 6 2] MM2 at-«t*)#?>tLfc*^S- 

fcummtt* dfflMbXffi 2d{c^ft^nr. 

[0 0 6 3] :<Di^ #lMtW2 d*»M-3 K?>T 

era 2 dco-r^^^u-r i 7{d^^nfc^ 



SS^C2*«^«**f • fc*f (0 7 ; 2^C^j»#M) 

[0 0 6 4] ft*3. -bifcUfc^y^S 23oJ;tfS 3 CO 
*Qj3l^*5V^T*iW2 a CO=3>- ho- 7 1 5 te, 4MM&> 
5V^«til«Wft3.=iy hEMItf$rS$il2 acoj^lS 

B*«y h &&&-t Z^t $r«»c <fc 9 - ^ r^-C 
rcot 3yhn-7i5ll &ff$ 

[0 0 6 5] Ji^Lfc^xs/^S 7<OM»-:fc^ 

ilfifM^^y F4a l:fcJ;U*4 a 2 6DiIfi£|©2 

£K<fc«9, «H»ii««r«3fe*SKrtlc*:ii5 2 b*5j:tf2 c 

[0 0 6 6] 0!l;tfi£, ^^y^S 7(DttVI<Z^ &ffi 2 b 
ilftie^^y h4 a 11o£Xf4 a 2iS#at5Ii^ 

4 a l^ocfct/4 a 2lC^tt1t$B2Hll^MLrt) 
[0 0 6 7] rcOi:# x mmtBm*-=-V h4 a lioJ:UJ 

4 a 2<ommmm2 5«, ±»**asflix*idsaHtdn 

T<^i:^7 i y^ P S7cOflJ^f«YES<i:^0. 

So 

[0 0 6 8] EAi^fc i 5 ic, **aSU«Jc J:n«, 

^ h co>r > -7 9 »k« ^nt^/^ • 

±(c^Cfe*#** 1 
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[0 0 6 9] bfc^oT, '&ffi&m&£Xfttft&mm<D 

[0 0 7 0] *SUtogHBfcJ:tt^ #iiftia»^. 

sjrh4al, 4 a 2<Qiift3£©2 5 Ht, $i2aH 

ff^l-fe^-Ttda^fti-Sr *fc«> % SSfitfflJ 

tf * a * -0? (D^O-yy %k&ffi&&W £ frX V V Si 

«cjea-»«ii-5rfcds-e#sfc*. jMfcbfc**** 

So 

[0071] **jfi^«-ett. mmrn**mGt 

bfc # , 9! ri r P££ $ tuft v ttflr 5 * "C t> 

[oo7 2] -tu-c. **as^JB{c*3v^rtt, 
m-rz>~b^mx$>z> 0 

[0 0 7 3] 09;ttf. ID 8 iCTfJ: p tc N 2 h 

So 

[0 0 7 4] :^i^"et), 04O^fy^Sl, s 

j 0>»E3t«Jfl;fr>7 1 0 K<fc!3S 
*i-W«**tr*iB«»«WflHiW:. l 5 

co*a-»-j:9«r^*n^2 j <Dmmmm*immmft\z{zw 

S2*J«t^r^^S10#I) , MW2h^^f 

[0 0 7 5] :<Oig^ ««*P5 2 h(DK7-r^tt, -r 
l 7 ±fc**SH*:3Sa*««IW*««r** 
«W^^>SSiitt». Ttefrh. ^C3 
<z>^ttJtfeT*>*r fc, *3«tU5*M^**f«:p2 i frh 



So 

[0 0 7,6] ^LT> ±3£bfcSS«8gft-T?tt. «Jffi**> 

[0 0 7 7] M9 (A) l^tJ;5^ US 

l^tzmm 2ml *S J: Wfc*>*f 2 n 

llc3»V^a»0«««:i^2m2. 2m3, 
OlM2n2, 2n3, • • • tf^jh^ftjfef? LT 
^S^K.:fcv^-c, Wi^2ml^2nl^^ 
ffl«»/*#***W«»4rg^Klofc««»:il5 2 m 2 
*5i;tf2n2te, gffi^>M2m3*5it;2n3 
^^il^/ / M^*^ttJlf^^^{fb, .EXT, H&m 

r b t> RTIi-CfcSo wco^, iit5itw*i^$ 

5iKSji©K^i^±^J:i5a^a*orRi±lc*^ 

[0 0 7 8] ifefc, H9 (B) il/Tfj:^-, i^fWiC 

mmztifzmmicmm* * y 1 o \cx 9 ssiitta^a^ 

m^CCD*:^ (M^fWa 2 s k - 2 , 2sk-l v 
i2sk+K TOW2tk-K 2tk, 2tk + 

i) #*frbTv^3»#te*3vv-c, ^w*f^2 s ktt, 
ieoMMpiii5irt<z)iT©$^ 2 s k 

-2, 2 s k-K ttMXp92 sk + K fcHMOT 2 t 
k-1, 2tk, 2tk+l) f^LT^aRift/** 

t5:i:m> iilSSifioft^tt^iJi*5J:t/7WTa^ 

[0 0 7 9] $P>tC, 0 9 (c) (d^-f-J: 5 {c, gUM 

JW*«*ffiUt*P5 2 x*5j:TJ5^*i»OD<:i^2 y 
ft, - : e^ix-rH^9^rR3<:i^2 y k, 2yk+l, • 
• • *5it^>Ctf^^2 x k, 2xk+K ? • • tC^j-U 

ri-^v^^(c:^il^^/ / ^^^ai1t#^^i-S 
tti^j±*5 <fc o«fTa*©[^±ic#^i- s n ^ ^-e# 6 e 

[0 0 8 0] fc*5, *:|ll6^JBlc*5V^rtt. «F a 1^ 

com^i: tt»**K#«r«v^« r ^ t>T?# So 
[0 0 8 1 ] *fc, ^Hlfe^te(c:*5^T«, iMHBfca 
= y httfB«B«*r#b"C*5«?. r^IB^e^^ii^ 
a/*#**BkWflMR«:l2llkbfcdS, *^ttrtHifiB 
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[0082] ^(Dmm^=-y v^m^tim^^^x 

[0 0 8 3] *»#»j:*5v*thu 

[0 0 84] ^LT, j8V*Ttt, 
[0 0 8 5] 

[0086] ufc^oT, mK#m#£xmfo*m*f<o 

ijOlwjfcfrSiirar ilg&£il£>£:£tt:*5 
[B9ialR¥«R91] 

[02] 01 JC^MWiift^-r^jcioltSSllES: 



(DM* 

[14] *mnj&m\z&z&Mmmmi/xTJ*<D±w.m 

*tf>T ^7 75RR«dS*RR©itB4r3fetTi-S«:Wra© 
[0 7] ^V^J;t^^-iift^3®^^^t 0 ^-^^ 

im9] (A) a^«^iift^M^J^UT, 

»^«r^fH, (b) mm$}T$L&mmt$<D¥&mmt 
ft<D±x<D&m\cm%&&/&m&t&mmmm&mm-r 

ZW)fc&^~tm, (C) te, jS&ttMKIii{i<0%M0!l 
[«#©R9i] 

1 MKilfi^^^ 

2, 2a-2d, 2h~2 j, 2 m 1 — 2 m 3 , 2nl 
-2n3, 2sk-2-2sk + l, 2 t k — 1 — 2 t 
k+1. 2y, 2yk-2yk + 2, 2xk, 2xk + 

i xm 

3 $$f|^-y h 

io w&izmm**? 

ii K^nwiw^^? 
i 2 wxmwvs&mm* * ? 

15 n :/ hn-7 

16 

1 7 ^r^^zfUj 

1 8 A^Sfi 

1 9 life ft 

2 5 xiflKR 
2 6 fgft£@ 
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[IU8 J 




[H9] 




(B) 



-nxi cod 




2 mi 2m 2 2m 3 

2tk ,2tk-1 



0^ OCT 





niK.Qgk5jonD--~anD 



I 



2sk-2 
(C) 2yk+2 



2sk'-1 



2yk+l 



2sk 
2yk 

2 



sk + 1 
2y 




ODD ODD ODD 




2x 



2xk 



2= 



2xk + 1 
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(72) »W* HfTffl S- (72)£0I# $fc 

F^— 5H180 AA01 BB04 CC04 DD04 FF32 
LLOl LL02 



-12- 



